Background: People with chronic infectious diseases such as hepatitis B can face stigma, which can influence everyday life as well as willingness to engage with medical professionals or disclose disease status. A systematic literature review was performed to characterize the level and type of stigma experienced by people infected with hepatitis B virus (HBV) as well as to identify instruments used to measure it. Methods: A literature review was performed using the PubMed, Embase and Cochrane Library databases to identify studies describing HBV-related stigma. For inclusion, articles were required to be published in full-text form, in English and report quantitative or qualitative data on HBV-related stigma that could be extracted. Results: A total of 23 (17 quantitative and 6 qualitative) articles examined HBV-related stigma. The scope of the review was global but nearly all identified studies were conducted in countries in the WHO Southeast Asia or Western Pacific regions or within immigrant communities in North America. Several quantitative studies utilized tools specifically designed to assess aspects of stigma. Qualitative studies were primarily conducted via patient interviews. Internalized and social stigma were common among people living with chronic HBV . Some people also perceived structural/institutional stigma, with up to 20% believing that they may be denied healthcare and up to 30% stating they may experience workplace discrimination due to HBV. Conclusion: HBV-related stigma is common, particularly in some countries in Southeast Asia and the Western Pacific region and among Asian immigrant communities, but is poorly characterized in non-Asian populations. Initiatives are needed to document and combat stigma (particularly in settings/jurisdictions where it is poorly described) as well as its clinical and socioeconomic consequences.
Background
In many countries, people living with infectious bloodborne viruses such as hepatitis B virus (HBV), hepatitis C virus and human immunodeficiency virus (HIV) frequently face stigma and discrimination. Stigma associated with HIV has been well characterized, where it is a key barrier in terms of seeking both testing and treatment. 1 However, despite a much higher global prevalence, 2,3 stigma associated with HBV is less well characterized, which may be partly attributable to a lack of political prioritization around HBV compared with the substantial public health and political initiatives focused on HIV. 4 Stigma has previously been defined as a social process, experienced or anticipated, characterized by exclusion, rejection, blame or devaluation that results from experience, perception or reasonable anticipation of an adverse social judgement about a person or group. 5 And Scambler et al further add that this judgment is "medically unwarranted." Stigma can be further categorized as social (also known as public or enacted) stigma, internalized (self/felt) stigma and structural (institutional) stigma. In the context of HBV, an example of social stigma, which involves the endorsement of negative preconceptions or stereotypes by social groups, would be the assumption that a person living with HBV also injects drugs. Similarly, internalized stigma refers to stigma felt by people on an individual level and includes the anticipation of social rejection or negative stereotyping due to living with a bloodborne virus such as HBV. Structural stigma, which exists at a system wide or policy level, has not been documented in North America and Western Europe. However, structural stigma related to HBV has been reported in China. Here, it was only in 2007 that anti-discrimination legislation was introduced to prevent the denial or termination of employment on the basis of a positive HBV test and testing for HBV prior to employment or entrance to university was not banned until 2010. [6] [7] [8] The stigma directed towards people living with HBV emanates from multiple origins. These include preconceptions that a person may use drugs or may be sexually promiscuous as well as an irrational fear of contagion, often fueled by a lack of knowledge and understanding of transmission routes for HBV. In HIV the phenomenon of "intersectional" stigma has been reported. Intersectional or "layered" stigma refers to stigma due to "synergistic, mutually constitutive relationship between social identities and structural inequities" 9, 10 and can occur on an internal, social or structural level. In the context of HIV, and HBV, groups that already face discrimination or stigma such as people who inject drugs (PWID) or commercial sex workers are further marginalized by the association with higher prevalence rates of HIV and HBV. In Europe and North America, the main transmission routes for both HIV and HBV are horizontal, meaning that in these settings, a large proportion of incident cases of HBV occur in high-risk groups such as MSM or PWID, where HBV may be transmitted from person to person through high-risk sexual practices or the sharing of drug-related paraphernalia, respectively. In contrast, vertical transmission of HBV from mother-to-infant was a major transmission route in many Asian settings for prevalent cases. However, the incidence of vertical transmission in many countries, particularly in Southeast Asia and the Western Pacific region has declined substantially since the 1980s owing to the introduction of vaccination programs. For example, in Taiwan, which was the first country to introduce universal vaccination in 1984, the prevalence of HBsAg declined from 9.8% in 1984 to 1.3% in 1994. 11 Indeed, as of 2013 infant vaccination programs were in place in 183 out of 192 United Nations member states. 12 This suggests that for HBV, intersectional stigma may be more relevant for North American and European people living with HBV that for those living with HBV in some Asian settings. The implications of stigma related to living with infectious bloodborne viruses such as HBV, both on a social and clinical level, are manifold. [13] [14] [15] [16] Even prior to diagnosis the existence of stigma around a disease may result in those who suspect they may have been exposed to the risk of infection through horizontal routes delaying or avoiding seeking testing. [13] [14] [15] [16] This in turn may result in a lack of monitoring and clinical management and potentially a delay in treatment for those people that may require treatment to prevent the progression of their disease. From a public health perspective, a lack of awareness in terms of being infected with a bloodborne virus may potentiate the onward transmission of the infectious agent.
To more fully characterize HBV-related stigma a systematic literature review was conducted to identify articles on the subject and to provide a synopsis of the literature published to date as well as to identify instruments used to quantify HBV-related stigma.
Methods
Literature searches were performed using the PubMed, Embase and Cochrane Library databases. Search strategies were designed using high-level Medical Subject Headings (MeSH) terms supplemented with free text terms (full details of the search strings used are provided in the Supplementary Materials). All searches were performed on 7 November 2016. No time limits were applied to the searches but searches were limited to articles published in English. For inclusion, publications were required to be full-text publications (conference abstracts were excluded owing to the limited amount of data available and the potential for duplication with full-text articles). Limits were also applied to publication type such that publications that were letters, commentaries, editorials, narrative reviews, or case studies were also excluded. For inclusion, studies were required to either quantitatively or qualitatively examine stigma in HBV. Articles not in, or specifically related to, people living with HBV or not related to stigma (or where stigma was only mentioned in passing and was not a focus of the research) were excluded. Articles in mixed populations of people living with HBV or HCV where data for the HBV subset could not be isolated were excluded owing to the potential for different levels of stigma in HBV compared with HCV.
First-round screening of titles and abstracts was performed independently by two reviewers using Sourcerer literature screening software (Covalence Research Ltd, London, UK). 17 Any discrepancies following first-round screening were resolved by discussion. Second-round screening of full-text articles and data extraction was then performed.
Results

Literature Search Results
Searches of the PubMed, Embase and Cochrane Library databases yielded a total of 1498 hits and after removal of duplicates, a total of 1077 unique articles remained. A total of 991 articles were excluded during first-round screening, and a further 63 articles were excluded during second-round screening, leaving 23 articles for inclusion in the review ( Figure 1 ). A total of 17 articles quantitatively examined HBVrelated stigma.
18-34 and a further six articles provided a qualitative assessment of stigma, typically through either semi-structured interviews or focus group discussions.
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The quantitative studies included a total of 15 studies conducted in people living with HBVor in the general population about people living with HBV and two studies that were conducted exclusively in healthcare providers. Seven of these studies assessed stigma exclusively in people living with HBV, 18, 22, 23, [27] [28] [29] 31 two of which also conducted separate analyses in people without HBV, 23, 31 and the remainder were conducted in general population samples.
Quantitative Assessment of HBV-Related Stigma
Analysis of the literature showed that, to date, the majority of studies assessing HBV-related stigma have been conducted either in countries in the WHO Southeast Asia or Western Pacific regions (in particular, China, Taiwan, Malaysia and Vietnam) or within North America in respondents self-identifying as Asian American, including respondents born in the US and respondents born in China, South Korea, Japan, Vietnam and Cambodia. In terms of methodology, most included studies used custom-built surveys, and frequently stigma was assessed in parallel with HBV-related knowledge. In terms of custom-built surveys, several were based on previously published instruments used to assess HIVrelated stigma (Table 1 ). For example, Cotler et al (2012) 20 constructed the HBV Stigma Instrument, which was developed utilizing previously published surveys of stigma in HIV 41, 42 and was subsequently used in two other studies identified in the current review. 21, 23 A further two studies, both conducted in China, used the same five questions to assess HBV-related stigma in rural adults or rural migrants to a major Chinese city. 24, 32 These questions related to the extent that a person was willing to interact, or let their children interact with someone living with chronic HBV. However, there is currently very limited evidence to support the psychometric properties (eg reliability and validity) of identified stigma instruments. Stigma was consistently evident across studies conducted in people living with chronic HBV, with several studies showing that people often felt either embarrassed or ashamed, or that their HBV brought shame to their families (Table 1) . 20, 21, 23, 27 For example, in Chinese or
Vietnamese populations, or Chinese/Vietnamese immigrants to the US between 34% and 58% of the respondents believed that living with chronic HBV would bring trouble to their family. • Might lose their job: screened=35% • HBV brought trouble to family=58%
• They should avoid close contact with others=36%
• They were not desirable as a spouse=33%
• Had experienced discrimination from employers=19%
• Put others at risk of HBV=52%
(Continued) Another consistent theme both from individuals living with chronic HBV or those without HBV was the feeling that people with HBV should avoid close contact (such as kissing or hugging) with others (Table 1) . [19] [20] [21] 23, 24, 27, 32 For example, in one study primarily in Chinese immigrants to the US, 62% of the respondents thought that they should avoid close contact with others. 20 Similarly, in a study of 404 individuals who self-identified as Asian Americans (in which 63% identified as Chinese and 36% as Korean and 94% were born outside the US), 65% of the respondents who had not been screened and 52% of the respondents who had been screened for HBV stated that if infected they would avoid close contact with others, 19 and in a study in rural Chinese adults, only 39% would be willing to hug or shake hands with someone with HBV.
32
A key driver of avoidance of close contact was fear of contagion, often driven by lack of knowledge. For example, 69% of a sample of Malaysian people living with HBV were worried about the possibility of transmitting HBV to others, 27 whilst in Vietnam, 55% of a general population sample erroneously believed that HBV could be transmitted through sharing cutlery with someone living with HBV. 21 In terms of institutional stigma, one study showed that this was believed to be more common in China than in the US. In a study population consisting primarily of Chinese immigrants to the US, 8% of the respondents believed that they might be denied healthcare in the US, but 12% believed they might be denied healthcare in China. 20 Similarly, 21%
of Vietnamese immigrants living in the US believed that having HBV might result in being refused healthcare in Vietnam. 21 In terms of institutional stigma from employers, in one study from China 15% of people living with HBV felt that they had been denied employment opportunities owing to their HBV status. 23 Additionally, in a custom-built survey administered to self-identified Asian-Americans (of which 94% of the respondents were born outside the US and in terms of ethnicity 67% were Chinese, 31% Korean and 2% other/missing data), Cheng et al reported that 30-35% of the respondents believed that they would be at risk of losing their job if they were infected with HBV. 19 Stigma directed towards people living with HBV was also consistently evident in studies conducted in general population samples where only a minority of respondents were living with chronic HBV. 19, 20, [23] [24] [25] [26] 30, 32 Some of the most extreme examples of stigma were reported in two studies among rural adults or rural immigrants to a major city in China, both of which assessed stigma using the same series of five questions. 24, 32 In these two studies, 43% and 50% of the respondents, respectively, were unwilling to hug or shake hands with someone with HBV, 51% and 57% were unwilling to have dinner with someone with HBV and 78% and 82% of the respondents were unwilling to let their son/daughter marry someone with HBV.
Qualitative Studies
A total of six studies provided a qualitative assessment of patient or healthcare provider attitudes towards people living with HBV, including aspects of stigma and discrimination ( Table 2) . [35] [36] [37] [38] [39] [40] Two of the qualitative studies were conducted in people living with HBV in Malaysia and Iran. 36, 37 In Malaysia, people frequently reported feeling anxious and/or distressed following initial diagnosis, which was attributed to a combination or lack of knowledge, stigma around HBV, and physicians' emphasizing HBV-related complications. Respondents also noted that one of the consequences of stigma was an unwillingness to disclose their disease status beyond their immediate family members. 36 Similarly, in Iran, Valizadeh et al noted three main recurring themes in interviews with people living with HBV. These were a grief reaction following diagnosis, an inferiority complex and emotional challenges, which included worry, fear of stigma and deprivation, fear of being treated like an HIV patient and fear of losing employment or marriage opportunities.
37
Of the remaining four qualitative studies, three were conducted in the US 35, 39, 40 and one was conducted in China. 38 Several consistent themes were noted in the USbased studies including the existence of HBV-related stigma and its negative impact on seeking testing as well as the relationship between stigma and lack of diseaserelated knowledge. Additionally, in one US study, conducted in African Americans in New York City, the authors noted that among immigrant communities, HBV is often overshadowed by HIV and often not considered to be as common and/or as serious as HIV. 35 The qualitative study from China compared attitudes and concerns among mothers of children living with chronic HBV with those of mothers of children without HBV. At the time at which the study was conducted, children with HBV were frequently precluded from enrolment in normal preschools/kindergartens in China. The primary concerns among mothers of children living with HBV were the fear of social discrimination and their child becoming ostracized if their HBV status became known. All mothers noted concern relating to the possibility of • Grief reaction following diagnosis The PEN-3 model for interviews covers three domains 1) cultural identity, 2) relationships and expectations and 3) cultural empowerment and was designed specifically to elicit culturally driven information and behaviours (Airhihenbuwa CO. Health promotion and disease prevention strategies for African Americans: a conceptual model. Health Issues in the Black Community. 1992;267-280). Abbreviations: HBV, hepatitis B virus; HCP, healthcare provider; HIV, human immunodeficiency virus.
HBV transmission if children with HBV were integrated into mainstream schools. 38 
Stigma from Healthcare Professionals
Two quantitative studies 33, 34 and one qualitative study 39 identified in the review examined HBV-related stigma and discrimination specifically among healthcare professionals (HCPs). The first quantitative study examined knowledge and discriminatory attitudes towards people living with HBV among dental students in three Latin American countries (Costa Rica, Mexico and Venezuela). Here, fewer than approximately 15% of the dental students stated that they "strongly" or "very strongly" objected to treating people with HBV. 33 Additionally, analysis of HBV knowledge revealed that only 26-43% dental students (depending on country) were aware that the risk of HBV transmission was higher than that for HIV. 33 The second quantitative study was conducted among HCPs in Yunnan province in China, including doctors, nurses and lab technicians, and used a 14-item questionnaire based on case vignettes to investigate and compare attitudes towards people living with HBV versus those living with HBV. 34 Overall, healthcare professionals believed that people living with chronic HBV should be treated with sympathy and understanding (mean score of 4.22 for the statement "deserves sympathy and understanding" where 1=strongly disagree and 5=strongly agree). However, when asked whether a person living with HBV should be considered as "dangerous to other people" the mean score was 2.48 (for people living with HIV the corresponding score was 3.09; p<0.001). Overall, HCPs exhibited a higher level of stigma towards people living with HIV than those living with HBV, with the authors reporting a significant difference in terms of HCP's willingness to interact socially with people with HBV compared with those with HIV. 34 The authors suggest that, despite the higher infectivity of HBV relative to HIV, the higher level of HIV-related stigma may be driven by the perception of HIV being more life-threatening relative to HBV and a layered stigma effect for people living with HIV, wherein HIV was more strongly associated with other stigmatized behaviours including the use of injectable drugs and commercial sex work. Additionally, the authors also reported that both prejudicial attitudes and willingness to interact socially were significantly linked to medical education level. Additionally, one qualitative study was conducted in HCPs caring for pregnant women in the US and examined barriers to care in terms of preventing perinatal transmission of HBV. 39 The authors noted that stigma and apathy discourage education and counselling among people living with HBV and that stigma also had a negative influence on peoples willingness to discuss HBV, particularly when accompanied by partners or relatives. ). Consequently, even though on a regional level, the global burden of disease lies largely within Southeast Asia and the Western Pacific the clinical burden and social implications of HBV infection vary considerably for different countries within these regions.
Only one study from Europe was identified in the current review and this study assessed attitudes towards HBV in Turkish immigrants to the Netherlands. Although, even within Southeast Asia and the Western Pacific region, HBV-related stigma and the extent to which this influences the everyday lives of people living with HBV is not well studied, although to date, stigma around HBV is best characterized in the Chinese setting. Evidence from published literature suggests that HBV-related stigma is both particularly pronounced and deeply entrenched within Chinese society, especially amongst those in rural areas and/or with lower socioeconomic status. 24, 32 Several studies included in the review sought to establish the underlying causes of stigma directed toward HBV. Although vertical transmission was a key transmission route for a large proportion of the prevalent population, it has been suggested that in China, a substantial proportion of HBV-related stigma may be attributable to a legacy of fear, misconception and poor understanding of HBV transmission routes following a major outbreak of hepatitis A in Shanghai in 1988. 6, 7 The seriousness of the hepatitis A outbreak, combined with a lack of knowledge of viral hepatitis, in particular around routes of transmission may have provided the basis for much of the structural, as well as social and internalized stigma that has been reported in China. The basis for structural stigma in particular was further perpetuated by legislation that permitted employers and universities to screen applicants for HBV and reject them on the basis of a positive HBV test result. 7 Preemployment HBV screening was officially banned in 2010 but, despite several high profile lawsuits, is still widespread. 6 Employers or educational establishments can also effectively work around such legislation by asking applicants to sign a voluntary agreement for an HBV test, or by testing the liver function of applicants. 45, 46 Other key underlying reasons for stigma included fear of infection, as well as negative assumptions and stereotyping around the sources of infection, with HBV transmission in adults often being perceived as being associated with the use of injectable drugs, sexual promiscuity or homosexuality. Further, research in HIV suggests that already marginalized populations such as PWIDs experience a higher level of stigma if infected with HIV owing to an "intersectional" or "layered" stigma effect 47 ; however, studies examining whether this is also the case with HBV are lacking. Fear of infection was consistently noted as a key concern, both among people living with chronic HBV and among the general population. In particular, the fear of infecting close family was consistently noted as a major issue among those living with chronic HBV. [18] [19] [20] 23, 27 Allied to this, a general unwillingness to engage in close physical contact, such as kissing or hugging, people living with HBV was also noted, 21, 23, 24, 32 which was often partly attributed to a lack of knowledge around routes of transmission. For example, in one study conducted in Beijing, 58% of the respondents thought that people with HBV should not be allowed to work in restaurants, which is likely related to the fact that 73% of the respondents believed that HBV could be spread by sharing food or utensils. 23 However, the relationship between HBV knowledge and stigma appears to be both complex and inconsistent, with some investigators noting that in order to fully elucidate the relationship between HBV knowledge and stigma it may be important to delineate between total HBV knowledge and know specifically relating to transmission routes. 20, 23 Notably, two studies noted a stronger association between stigma and knowledge of transmission routes than to overall knowledge. 20, 23 Two studies examined the influence of vaccination on HBV-related stigma. 24, 32 In one study in rural Chinese adults, vaccination was associated with lower levels of stigma, which the authors postulated was due to "a stronger sense of security" owing to being protected against HBV infection. 32 In contrast, another study from China reported that a severe level of HBV-related stigma was more common among vaccinated compared with unvaccinated individuals (52% versus 44%), which the authors hypothesized was due to vaccinated individuals being more knowledgeable about the potential clinical consequences of chronic HBV. 24 On a related note, one hypothetical issue that has not been examined in published literature to date is whether stigma, particularly that emanating from fear of contagion, would be influenced by the availability of curative treatments. A key difference between HBV and HIV and hepatitis C is the availability of curative treatments. Replication of HIV and HBV can be suppressed, but as yet, neither HBV or HIV can be eradicated, whereas in contrast, HCV is now curable for almost all people with chronic HCV. 48 A recent study in men who have sex with men (MSM) who were living with HIV and resident in China reported that many men believed that if a cure was available for HIV it would reduce the stigma around HIV. In this study, respondents were reported to experience layered stigma owing to negative attitudes towards both MSM and HIV and that a cure for HIV would only combat stigma related to HIV and not MSM. 49 However, data relating to whether the availability of a curative treatment would influence HBV-related stigma are currently lacking. Another area where a paucity of data was noted was related to patient perceptions of HCPs who were living with chronic HBV. A small number of studies examined the perception of treating patients with chronic HBV by HCPs 33, 34 such as Canada, medical students living with chronic HBV are encouraged to specialize in areas such as psychiatry with minimal exposure-prone procedures. 52 One theme that has been consistently noted among immigrant communities, both for HBV and HIV, is that the close-knit nature of such communities and the fear of being recognized at a clinic or hospital by other people or even HCPs from within that community often served as a barrier to testing and treatment-seeking. 35, 53 For HBV, the clinical implications of delaying or avoiding testing or treatment-seeking include the potential for onward transmission for people who remain undiagnosed and the potential for the disease progression in those who do not seek treatment. In settings such as North America for example, where horizontal transmission of bloodborne viruses is more common, this barrier is further compounded by a broader overarching stigma directed towards infections that can be transmitted sexually. 54 Indeed, Lichtenstein (2003) noted that in the southern US there is often a perception that people with a sexually transmitted infection (STI) have acquired it through "immoral sexual acts", and also that "the role of gossip in perpetuating STI-related stigma cannot be overstated". 54 Recently, public health initiatives such as the San Francisco Hep B Free Campaign, which began in 2007 and was specifically targeted at Asian Americans, have sought to reposition HBV from a taboo subject to a preventable and treatable condition. 55 A limitation of the current review is that owing to the heterogeneity of different studies included and the inherent difficulty in characterizing and quantifying stigma no formal assessment of study quality was performed. However, overall the instruments/questionnaires used to assess stigma appeared to be well suited to purpose and were typically performed using validated questionnaires or used previously validated questionnaires as a framework for custom-built questionnaires. Additionally, most studies used relatively large sample groups, with only two quantitative studies utilizing sample groups of under 100 respondents. 22, 33 A further limitation was that the review was limited to articles published in English, and therefore does not capture any articles characterizing stigma published in non-English language journals.
Conclusions
In summary, the findings of the current review show that HBV-related stigma is common in several Asian countries, particularly China, and within immigrant communities from China, South Korea, and Vietnam in North America, but has not been extensively documented in European, North American, African or other populations. Moreover, it may not be possible to generalize the findings from settings such as China to other countries or regions owing to the substantial social and cultural differences that exist, as well as the fact that in regions such as Europe and North America, HBV is primarily transmitted through horizontal routes, whereas vertical transmission from mother to infant is key transmission route in countries such as China. HBV-related stigma can negatively influence many aspects of everyday life for people living with HBV and key causes of stigma include misconceptions around routes of transmission and fear of infection. Further, in many countries there remains an unmet need for public health and awareness initiatives aimed at overcoming HBV-related stigma and the barrier it presents to accessing testing and treatment.
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